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This Usting of claims will replace all prior versions, and listings, of claims in the present 
pateot application. Where claims have been amended and/or canceled, such amendments and/or 
cancellations are done without prejudice and/or waiver and/or disclaimer to the claimed and/or 
disclosed subject matter, and the appUcant and/or assignee reserves Ihe right to claim this 
subject matter and/or other disclosed s«l)ject matter in a continuing application. 

1. (Cqrrentiy Amended) A light source apparatus, comprising: 

at least a first reflecting device having first and second focal points; 

at least a first aic lamp having a first arc located at about the first focal point of the first 
reflecting device, the first arc lamp capable of producing first Ught rays; 

a compound parabolic concentrator having iiq>ut and output ends, the input end 
located at ^ »p proximatelv the second focal point of the first reflecting device to receive the 
first light rays at the input end over a first range of acceptance angles and te emit the first Ught 
rays from the output end with a second range of exit angles, the second range being smaller 
than th-«-^— r^"-^" first Ue ht ravs exit the c ompound paraboliQ concentrator vy7th 
an 6tendue less than abou t 7 mm^'sn and 

an optical integrator havmg an mput aperture positioned to receive the first light rays 
from the output end of "^^j^.mA parabolic concentrator G?G, and an output ^ertuie from 
which the first Ught rays are capable of e xiting with a substantially uniform brightness. 

2. (Cunently Amended) The ^paratus of claim 1, fijrther including a first substantially 
spherical reflector positioned apnroximatelv adjacent to the first arc lamp to receive a portion of 
the first Ught rays and reflect them back through the first arc. 
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3. (Cutrently Amended) m apparatus ofclaim 2, ia-^s^iehjsiierdji the fert 
substantially sphraically reflector includes a mirror coating applied to at least a portion of tiie 
first arc lamp. 

4. (Currently Amended) The apparatus of claim 1 , kMvWA yrherein the first reflecting 
device ifi^odes «Mn prises adevice- a selected eae from a group coroprjsinR ef a free-foim 
reflector, a double-ellipsoid reflector, miisi, a double-paraboloid reflector. 

5. Cancelled 

6. (Currently Amended) The apparatus of claim 1, i»-whi* wherein iJie optical 
integrator coiiq)rises a glass rod integrator. 

7. (Currently Amended) The apparatus of claim 6, ia-w4H€fe wherein the glass rod 
integtator is tiered such Aat the cross^sectional area of the input end is less than the cross 
sectional area of flie output end. 

8. (Cunenfly Amended) The apparatus of daim 1, further comprising: 

a second reflecting device having first and second focal points, the second reflecting 
device positioned such that the second focal points of the first and second reflecting devices are 

substantially coincidait; 

a second arc lamp having a second arc located at *eat approximatelY the first focal 
point of tlie second reflecting device, the second arc lamp capable of producing second light 
rays, die comnound parabolic concentrator GPG capable of receiving t&*ee«ave the second light 
rays at flie ii^wt aid over a *ird range of accqptance angles and oapftblepf emitting ^its tie 
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second light rays fiom the output end with a fourth range of exit angles, the fourfli range being 
smaller than the third range; and 

the optical integrator input £q)erture positioned to receive the second light rays from the 
^f.u^ .^^p.»n^ P^TAKolir^ooncentrator ^ and ^ capaWe of emitting the 
second hght rays fix)m Ihe output ^erture with a substantially uniform brightness. 

9. (Currently Amended) The apparatus of dairo 8, »^(*t€b wheregi the first and 
second reflecting devices teetede^ r.nmprises a device selected eae .selected from a group 
com^aag ^ a free-fonn reflector, a double-empsoid reflector, m 

reflector. 

10. (Currently Amended) The appexaim of daim B,m-ffl^vfh^ the first and 
second reflectora are relatively positioned sudi that a pair of lines extending &om the 
coinddent second focal points to the first focal points form abe«t api^roximately a 90° angle. 

11. (Currently Amended) The^paratusof claim8,ifr^^*iehs*seiatheUghtrays 
p.,^^ p«r»T,n1ic. concentrator €P€ wife ray angles of up to about90«' and exitthe 

r^m pnuM naraboUc concenHator GPG with ray angles of about 30° or less. 

12. (Currenfly Amended) The apparatus of claim 8, ifw^W^ sihwdn the ratio of the 
integrator input area to the nnmnound para bolic concentrator output area is Aeut 
approximately 5:1. 

13/ (Currently Amended) The ^paratus of daim 8, ifr^^^ieh v^iOTdn 
int^rator comprises a glass rod integrator. 
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14. (Currently Amended) The apparatus of claim 13,4a^«4HA wherein the glass rod 
integrator is tapered, such that the CToss-sectional area of the input end is less than the cross 
sectional area of the output end. 

15. (Withdrawn) The apparatus of claim 8, in which the optical integrator comprises a 
double flysff/e lens integrator, 

16. (Currently Amended) A projection systtan, comprising: 
an illumination system comprising 

at least a first reflecting device having first and second focal points; 

at least a first arc lamp having a first arc located at about the first focal point of 
the first reflecting device, the first arc lamp cgE^kof producing first Hght rays; 

a compound parabohc concentrator (GP€) having input and output ends, the 
input end located at about ap proximately the second focal point of the first reflecting device to 
receive the first light rays at the input end over a first range of acceptance angles and to emit the 
first light rays fiom the ou^ut end witii a second range of exit angles, the second range being 
smallerlhan Ihe first r-f^- ^ light ravs exit the compound parabolic concentrator 

with an dtendue less than about 7 mm^«sr. and 

an optical integrator having an input aperture positioned to receive the first light 

luys fiom the output end 1^--"^ p»rahnbc concentrator and an output aperture 

from which tiie first light rays exit with a substantially uniform brigjitness; 

a light valve optical arrangement optically coupled to fee illumination system; and 
a projection lens optically coupled to tiie light valve optical arrangement. 
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17. (Cuirently Amended) The projection system of claini 1 6, m^ffbitit wherein the 
light valve optical arrangement comprises liquid crystal on silicon ^^GGS) light valves. 

1 8. (Currently Amended) The projection system of daim 16, iai^^B* Wherein the 
Ught valve optical arrangement comprises a frame sequential color projection display and 
wherein the illumination system further includes a color wheel positioned apprp^pmately 
adjacent to the optical integrator. 

19. (Currently Amended) The projection system of claim 16, ferwAkfe wherein the 
aspect ratio of the output apettaie substantially matdies the aspect ratio of a light valve in the 
light valve arrangement 

20. (CurrentiyAmaaded) TTieprojectionsystemof claim 16, HM(*i^wbsmtiie 

illumination system ftirther comprises 

a second reflecting device having first and second focal points, the second reflecting 
device positioned such that tiie second focal points of fl»e first and second reflecting devices are 

substantially coincident; 

a second arc lamp having a second arc located at abeut approximately tiie first focal 
point of the second reflecting device, the second arc lamp ^^leof producing second Hght 
rays, the com pound parahnlic concentrator GPG input end to receive tiie second tight rays at tiie 
input end over a third range of acc^tance angles and to emit[[s]] tiie second light rays from tiie 
output end witii a fourtii range of exit angles, the fourth range being smaller tiian tiie tiiird 
range; and 

the optical integrator input aperture positioned to receive tiie second light rays from the 
output end of the f^nnund para bolic concentrator €P€. and to emit flie second tight rays fcom 
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21. (CurrOTtly Amended) A projection system, coraprising: 

an illumination system comprising first and second reflecting devices having respective 
first and second focjd points, positioned such that the second focal points of tlie first and second 
reflecting devices are substantiaUy nninmHent, the illumination system further coinprising ^ 
compound narabolic concentrator hav in p input an d output ends, the input end located at 
approximately the coincident second focal points of the fii-st and second reflecting devices to 
receive first and second light ravs over a fii-st ranee of acceptan ce angles and to emit the first 
and second light ravs from the output end with a second ranee of exit angles, the second range 
being smaller that the first ran pe. wherein the first li g ht ravs ^t the compound parabolic 
concentrator with an 6tendue less than about 7 mm^'sn 

first and second arc lamps associated respectively with the first and second reflecting 
devices fef capable of producing respective said first and second light rays; and 

each arc lamp having an arc located at about the first focal point of the corresponding 
reflecting device; 

a light valve optical arrangement optically coupled to illumination system; and 
a projection lens optically coupled to light valve optical arrangement 

22. Cancelled 

23 . {Currently Amended) The projection system of claim 21 , in which wherein tiie 
light valve optical arrangement comprises a jjiquid crystal on silicon LC0S light valve. 

24. (Currentiy Amended) The projection system of claim 21, in wfaioh wherein the 

7 
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Hght valve optical arrangemeat comprises a frame sequential color projection display and the 
illumination system further includes a color wheel positioned approximately adjacent to the 
optical integrator. 

25. (Currently Amended) A method for providing illumination, comprising: 
graierating light rays from at least a first arc lamp having a first arc; 

reflecting said li^t rays wifli at least a first reflecting device having a first and second 
focal points, Ihe first reflecting devi ce being positioned with the first focal point substantially 
coinddent with the first arc of the first arc lamp; 

receiving said light ray^ at an input end of a compound parabolic concentrator (CPC), 
over a first range of acceptance angles; 

emitting said light rays^ &om an output end of th e , compound parabolic concentrator 
GPe, with a second range of exit angles, the second range being smaUer than the first rang€i 
wherein ihe lipht ravs exit the- cni^nound n a mbolic concentrator with an 6fmih\G less than gbP^ 

7 mnn^'sr. and 

integratmg said ligjht rays with an optical integrator. 

26. (Currently Amaided) The method of claim 25, further iadsdiftg comprisinR 
reflecting a portion of the Ught rays bade tiirough tiie first arc with a first substantially 

spherical reflector adjacent to the first arc lamp. 

27. (Currently Amended) The method of daim 25, ier^ffiaeh igherdn said reflecting 
with at least a first reflecting device comprises reflecting flie light rays with a reflector selected 
from a group n^nniatincnf comorisme a free-form reflector, a double-elHpsoid reflector, and^or 
a double-paraboloid reflector. 

8 
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28, (Currently Amended) The method of claim 25, further comprising: 

positioning a second reflectjng device having first and second fo cal points, such that the 
second focal points of the first and second reflecting devices are substantially coincident; 

generating second Ught rays fi-om a second arc lamp having a second arc located at 
tk&ei up pTOximatelv a first focal point of a second reflecting device; 

reflecting the second light rays with the second reflecting device towards a second focal 
point of the second reflecting device; 

receiving the second light rays at tiie input end of the ppmpo^d parabolic conceDtrator 
CPC over a third range of acceptance angles; and 

emitting the second light rays fi-om the output end of th e . c ompound parabolic 
concentrator ^ witii a fourfli range of exit angles, tiie fourth range being smaller that the 
third range. 

29. (Cuirentiy Amended) The method of daim 28, ifr^whi^ 5^1^ said reflecting 
with first and second reflecting devices comprises reflecting the light rays witii reflectors 
selected from a group eeflswtift&^cOTg^iiag a firee-fbnn reflector, a double-ellipsoid 
reflector, aadM a double-paraboloid reflector. 

30. (Currentiy Amended) A light source apparatus, comprising: 

first and second reflecting devices having respective first and second focal points, 
positioned such that the second focal points are substantially coincident; «ad 

first and second arc lamps associated respectively with flie first and second reflecting 
devices capable of producing respective first and second light rays, each arc lamp having an 



9 
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: located at abe«t ap proximately the first focal point of the respective first and second 

reflecting devicesiand 

« nn1npn,^nt^ parabolic cnnr^ftntrator havi ng in put and outnut ends, the input end located 
«t ap proximately *h^. «e«.nd focal pmnt of flie first and second regectinp devices to receive the 
first and secon ri 1i pht ravs over a first range of a cce ptance anp les and to emit the first and 
second light my^ frnm the outp u t e^A with a second range of exit angles, the second range beins 
smaller «hat the first ranee. wher H n the first and second light rays frxit the compovn<i P^raboUc 
concentrator with an etendue less tha n about 7 mm^'sr. 



31. Cancelled 



32. Cancelled 



33. (Cnrrently Amended) The ^aratus of daim 30^, ift^^*iehwh^ the light rays 
enter the com pound parabolic concentrator ^ wilii ray angles of up to about 90° and exit flie 
com pound par»hn1ic concentrator ePG with ray angles of about 30° or less. 

34. (Currently Amended) The apparatus of claim 30. fiirdier including first and second 
substantially spherical reflectors, positioned adjacent to respective arc lamps .torowrivo and 
ca pable of teceivme a portion of the respective light rays and reflect them back through the 
respective arcs. 

35. (Currently Amended) The appaiatus of claim 34, ia^i^wh^sa the first and 

second substantially spherical reflectors include a mirror coating applied to a portion of tlie arc 

10 
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lamps. 

36. (Currently Amended) The apparatus of claim 30, in which wherein the first and 
second reflecting devices include reflectors selected from the group conaiating of comprising a 
free-fonn reflector, a double-ellipsoid reflector, and/oi a double-paraboloid reflector. 

37. (Currently Amended) A method for providing illuminatipn, comprising: 
generating first and second light rays from first and second arc lamps, the first arc lamp 

positioned on or about a first focal point of a first reflecting device and the second arc lamp 
positioned on or about a first focal point of a second reflecting device; 

reflecting tlie first light rays toward a second focal point of the first reflecting device; 

and 

reflecting (he second light rays toward a second focal point of the second reflecting 
device, which is substantially coincident with the second focal point of the first reflecting 
device; 

receiving said first and second light ravs at an input end of a compound parabolic 
concentrator over a first range of ac ceptance angles; and 

emittin g said first and second light ravs fix>m a n output end of the compound parabolic 
concentrator with a second ran pre of exit angles, the sec ond range being s maller than the first 
range, wherein the first light ravs exit the compoun d parabolic concentrator with an Vendue 
less than about 7 mm^'sr, 

38. Cancelled 

39. (Currentiy Amended) A system comprising: 

11 
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a video unit wife capable of producing an output video signal; and 
a projection system, coupled to video unit, to roooivc capable of yeceivinR the video 
output sifflial and farthei' capable of p rojecting video, said projection system comprising 

an illumination system comprising fiist and second reflecting devices having 
respective first and second focal points, positioned such that the second focaJ points are 
substantially coincident, first and second arc lamps associated respectively with reflecting 
devices for producing respective first and second light rays, each arc lamp having an arc located 
at about the fust focal point of the corresponding reflecting device, flie illumination system 
further comprising a compound parabolic concentrator havin g input and output ends, the input 
end located at about ihe second focal point of the reflecting de vices, said input end receiving 
li ght ravs over a first ra n pe of acceptance angles and emit ting light ravs fi-om the output end 
with a second range of ajigles, the second range being smaller tlian the first range, wherein the 
first light ravs exit the compound parabolic conipentrator with an ^t endue less than about 7 
mm^*sr ; 

a light valve optical arrangement optically coupled to &e illumination system; 

and 

a projection l^s optically coupled to the li^t valve optical arrangraient 

40. (Currently Ameuded) The system of claim 39, in whiA Mlgras the video unit is 
selected fi-om the group onnnintinp of comprising a digital versatile disk<D^^ playa:, video 
camera, and/or set-top box. 

41 . (Currently Amended) The system of claim 39, in which illummation system fiirther 

comprises a compound porabolio conocntrator (CDC) having input and output ends, the inp u t 

end located at about tiio aocond fooal point of tho roflccting devices, said input ond roooiving 

12 
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life U l my J o ^- g- qfirpt rnnfec u f occoptqnoo m ifelca mid emitting Ught raya from the output ond 
with g accood rongc of cuiglca, tbc acoond rongo bciiig amdlor tfaou Uxc f i rot rcmgc; and 

an optical integrator having an input aperture positioned to receive the light rays from 
the output end -f*^'' nr.rr.^^rr.A pm-ahoHc conccntratoT and an output aperture from which 
the light rays exit with a substantially uniform brightness. 

42. (Currently Amended) The system of claim 39, «^w«efe3S^eEda the light valve 
optical arrangement comprises a lig^iid crystal on siliconfceeS light valve. 



13 



PAGE 14/39 * RCVD AT 3/23/2006 4:31:43 PM (Eastein Standanl Time] * SVR:USPTO-EFXRF-S/ia • DNIS:2738300 • CSID:503439-a998 * DURATION (mm4S):21-42 



